Recently, direct evidence of racial and faCoronary disease milial similarities in coronary anatomy has appeared. In an autopsy study comparing South African Bantu and European hearts, Pepler and Meyer9 stated that a third primary division of the left coronary artery was found more frequently (P < 0.001) in the Bantu (74%) than in the European hearts (38%). In an angiographic study, Sidd and associates'0 found that four brothers, two of whom were monozygotic twins, had similar coronary artery configurations. In order to explore further the question of inheritance of coronary artery patterns and their possible relationship to coronary artery disease, studies were undertaken in this laboratory using the albino rat.
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IT has been postulated that variations in the anatomy of the coronary arterial tree are likely to have a genetic basis and thus may be an expression of one of the hereditary factors in coronary artery disease.2A Indirect evidence for a genetic basis of coronary artery pattern variations was provided by Schlesinger's demonstration5 of three principal coronary artery patterns in man, the frequencies of which were later confirmed by Pitt and as- sociates. 6 The finding in various animal species of different dominant patterns of coronary branching7 and anastomoses8 also points to a genetic basis.
Recently, direct evidence of racial and faCoronary disease milial similarities in coronary anatomy has appeared. In an autopsy study comparing South African Bantu and European hearts, Pepler and Meyer9 stated that a third primary division of the left coronary artery was found more frequently (P < 0.001) in the Bantu (74%) than in the European hearts (38%). In an angiographic study, Sidd and associates'0 found that four brothers, two of whom were monozygotic twins, had similar coronary artery configurations. In order to explore further the question of inheritance of coronary artery patterns and their possible relationship to coronary artery disease, studies were undertaken in this laboratory using the albino rat. 1963 ing independent determination of each side. In table 1, the frequencies of single and double coronary trunks are listed for each side separately.
Detailed dissection of 250 WR rats revealed that, in hearts with two primary left coronary trunks, the second trunk was usually (67%) a septal artery arising independently from the aorta while the remaining hearts (33%) had anterior descending and left circumflex coronary arteries arising separately. On the right side, the second trunk was predominantly (75%) an independent septal artery and in the others it usually was a conus artery arising separately from the aorta.
Seventy pairs of WR and NNMC rats were cross-mated to produce F1 and F2 generations. The frequencies of the coronary patterns on each side in the parental F1 and F2 generations are displayed in figure 3 . The frequencies of the two patterns on the right side Results A significant difference (P <0.001) in the frequency distribution of the four coronary artery patterns was present among the three unrelated strains ( fig. 2 ). In the NIH strain, the frequencies of two patterns (type 1i/ and type 1/2) resembled those of the WR strain, while the frequencies of the other two patterns (2/1 and 2/2) were similar to those of the NNMC strain. The presence of these differences between inbred strains is evidence that genetics plays a role in the determination of coronary artery patterns. The frequencies of these coronary patterns within each strain were similar for both sexes (P > 0. 4 right coronary artery pattems were mated, the offspring had an increased incidence of that particular pattern on the left side, showing that the factors determining the right coronary artery patterns also had partial influence on the determination of the left coronary artery pattern.
Discussion Coronary artery anatomic patterns in rats exhibited variation within inbred strains with the dominant phenotypic type comprising single primary trunks on the right and left sides. The presence of significant differences in the frequency distribution of the various patterns among the inbred strains is evidence that genetics plays a role in the determination of coronary artery patterns. The observed frequencies of the coronary patterns in the breeding experiments differ from those expected if classical mendelian segregation involving single pairs of genes exhibiting dominance and recessiveness were involved. All of these findings indicate that polygenetic determination is the most likely mode of inheritance. This type of inheritance is characterized by the interaction of many pairs of genes, each having a small effect on the development or modification of a trait.
In polygenetic inheritance of anatomic characters, environmental factors, that is, external and internal phenomena affecting the internal milieu during critical periods of development, also play an important role. The role of environmental factors in the determination of coronary artery patterns is illustrated in our data by the variability of patterns within inbred strains. Quantitative genetic methods are needed to define further the relative importance of genetic and environmental factors in coronary artery inheritance.
The independent variation of vascular structures, including aortic branches, on the two sides of the body has been reported. '12 13 Similar phenomena have also been observed with skeletal structures. ' 
